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Background:  We sought to test the feasibility and accuracy of a new commercial 3D echo based strain analysis method in a controlled phantom 
study.
Methods:  We designed a pulsatile heart model in water tank for ultrasound scanning to study 5 freshly harvested pig hearts. Each heart was driven 
by a calibrated pulsatile pump through a latex balloon secured in the left ventricular (LV) cavity. Six sonomicrometry (sono) crystals were secured on 
anterior and lateral aspect of LV surface to acquire displacement data of longitudinal and circumferential cardiac motion to compute strain. Cardiac 
motion was scanned with a new 4Z1 matrix transducer on a Siemens SC2000 ultrasound system to acquire full volume 3D image loops at frame 
rate > 30 VPS. Studies were conducted at 5 stroke volumes (30-70ml). Echo data was analyzed for segmental strain in a new 4D strain program by 
Siemens.
Results:  Increasing stroke volume also increased the degree of myocardial stretching, which was detected both by sonomicrometry and 3D 
echo derived strain measurements. Echo derived strain analysis showed a slight overestimation (4.5 ± 2.75%) but a good correlation (r = 0.78) in 
circumferential strain measurements at all stroke volumes, when compared to sonomicrometry derived strain measurements in corresponding LV 
segments.
Conclusions:  This new 4D echo based strain analysis program provided accurate objective evaluation of dynamic cardiac function in this non-
ischemic model.
